The same pathogens that find their way onto an endodontic file or periodontal probe also find their way onto an orthodontic band and brackets. Molar bands are commonly used to retain orthodontic attachments on posterior teeth and due to the variation in the size of such teeth, it is necessary to "try in" several bands before the correct one is selected. A possible concern with reusing such bands is the lack of cross infection control, even following autoclaving, due to the presence of one or more small bore lumen (the arch wire and headgear tubes). [4] The aim of this experiment was to determine whether such bands and other auxiliaries could be successfully decontaminated so that they could be reused without a cross infection risk.
Various forms of sterilization have been implemented in orthodontic office, most protocols employed were convenient adaptations that facilitated faster turnaround and orthodontic instrument longevity.
Steam sterilization may cause dulling and decrease the life of some instruments. [3] Chemiclave (chemical vapors) sterilizers are fast and efficient, with minimal corrosion and damage to cutting edges. Chemical vapor has the disadvantage of high cost per cycle.
Dry heat sterilization requires minimal maintenance and is less expensive than the other methods. Dry heat units require higher temperatures to operate (320-340°F) and are lower than the other two, but do not produce any rust or fumes. Rapid dry heat sterilizers which do not use vapors have no potential risk of corroding instruments.
Hot air oven (HAO) is the most acceptable and reliable means of sterilizing instruments but it cannot be used in between appointments as it requires a lot of time for completing one cycle of sterilization which is not feasible for chair side sterilization.
To have an effective sterilization routine, either one has to have many sets of instruments or wait for them to get sterilized in the HAO in between appointments.
So there is an acute necessity in the orthodontic office set up, where instruments can be sterilized quickly and rapidly.
Sterilizers with glass beads have shown bactericidal and virucidal effects including against hepatitis B. [5] Glass bead sterilization has been successfully used in endodontics as a method of chair side sterilization; its use in orthodontics is proposed through this article and is evaluated against HAO for the effectiveness of sterilization.
MateRIals and Methods
Orthodontic attachments, that is, custom-made molar bands welded with lingual sheath, lingual cleat, and a buccal tube were used in this study under strict aseptic conditions.
Glass bead sterilizer (GBS) of Confident Dental India
Equipment Company was used for this study. It was a capillary type thermostatic sterilizer with model number HT 2500. Its measurements were length × width × height (150 × 125 × 245) and the crucible size diameter × height is 2" × 5.5". GBS used small glass beads ranging from 1.2 to 1.5 mm in diameter. The heating range is 424-450°F (217-232°C) but not exceeding 482°F (250°C). It works on 250 W and 220 V at 50 Hz.
HAO of Visco Traders, Pathan Electrical Eorks Mumbai
Company with model number 180 B, Serial no 406, 1.25 kW, 230 V, 54 A, 50 Hz was used in this study.
Because of their resistance, Bacillus subtilis spores are commonly accepted by the Food and Drug Administration for testing dry heat sterilization, and hence biological monitoring of sterilization was done by using the spore-forming B. subtilis and Staphylococcus albus species. The above microorganisms were also chosen because of their ease of identification after growth, their aerobic nature, and their use in previous sterilization experiments.
Orthodontic attachments were fabricated on a cast and sterilized prior to the study in a HAO at 190°C for 1 h.
A stop clock timer was used to standardize the timing in the study and strictly at the buzzer of this timer the sterilizer used to be turned off and the attachments were removed.
The study was divided into two groups, that is, A and B, based on the mode for sterilization.
Group A -Study groups for 3 min of glass bead sterilization time Group B -Study group for HAO for 60 min at 190°C.
A total sample size of 100 was used. That is, each test group was allotted a sample of 50 each.
Two 500 ml of conical flasks were taken and sterilized in HAO at 190°C for 1 h. One was marked as glass bead sterilization group and the other as HAO group. Half of it was filled by brain, heart infusion (BHI) broth. Fifty sterilized attachments were placed in each flask. The bacteria spores were inoculated into both flasks under strict aseptic conditions. Inoculation was performed while the operator wore surgical Latex gloves and a mask at room temperature.
These bacteria were allowed to multiply in individual flasks filled with BHI broth for 24 h prior to experimentation in the incubator to control the amount of bacterial and growth and ensure their viability [ Figure 1 ]. Figure 2 ]. Randomly 4 attachments were selected from both flasks and streaked on blood agar culture plates [ Figures 3] . The purpose of doing so was that since all 50 attachments were in the same flask, and the quantity of growth of organism would also be the same in any of these 50 attachments. Cultures were incubated at 37°C for 1 day in the incubator to confirm the growth of organisms.
Formation of turbidity after 24 h in both flasks indicates growth of organism [
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Bands from the first group were placed in a bead sterilizer four at a time for 3 min at a depth of 40 mm at a set temperature of 220°C near the side of the well. The thermometer was attached to this sterilizer to check and standardize the temperature being used. After 3 min, these 4 sterilized bands were removed under strict aseptic conditions, while the operator wore surgical Latex gloves and a mask and placed in freshly sterilized 500 ml of conical flask containing BHI broth for 24 h in the incubator. The following day, randomly 4 attachments were selected and streaked on blood agar culture plates.
For the second group, that is, HAO group, all bands were placed together in HAO for 60 min at a temperature of 190°C. The thermometer was attached to this sterilizer to check and standardize the temperature being used. After 60 min, sterilized bands were removed under strict aseptic conditions, while the operator wore surgical Latex gloves and a mask and placed in a freshly sterilized 500 ml conical flask containing BHI broth for 24 h in the incubator. The following day, randomly 4 attachments were selected and streaked on blood agar culture plates. The purpose of selecting only 4 attachments was that, since all 50 attachments were sterilized at the same time, the effectiveness of sterilization on each attachment will be equal. They were further incubated for 24 and 48 h.
All transfers were made with a different pair of sterile cotton pliers. A clear medium indicated sterility. Growth was checked visually on the culture medium and recorded if present. If growth present, it indicates ineffective sterilization time for that sample. After culture, the organisms, if any, were supposed to be isolated from the culture media and were supposed to be counted by colony forming units method to facilitate a quantitative comparison between the groups.
The effectiveness of glass bead sterilization and HAO sterilization based on growth on culture media plate was marked as present/absent at the end of both the first and second day.
The relevant statistical analysis was applied to compare the effectiveness of sterilization of the HAO versus GBS.
Results
Initially, both the flasks containing bacterial specimen showed growth after incubation for 24 h. It was ascertained by the presence of turbidity in the flask and was further confirmed by culture on blood agar plates [ Figures 3] .
After sterilization of bands and their welded attachments from both the groups and on further incubation in BHI broth for 24 and 48 h, respectively, showed absolutely no growth [ Table 1 ]. This was further confirmed by inoculating on blood agar plates which again showed no growth, stating the complete effectiveness of both the methods of sterilization [ Figure 4 ].
Hence, by this study, we can conclude that 1 h of HAO sterilization (excluding the pre sterilization heating time & post sterilization cooling time) at 190˚C is as effective as 3 min of chair side glass bead sterilization. Since both the groups proved to be 100% effective in their respective sterilization methods, no statistical methods could effectively be applied by any means in this case.
dIscussIon
The goal of cross infection control in dental office is to prevent disease transmission, considering the whole patient, dental team, and instrumental potential as a carrier, thereby reducing the number of potentially pathogenic microorganisms, to the point that they are no longer an infection source.
Pathways for cross-contamination include: A total office infection program is designed to prevent or at least reduced the spread of disease agents from: • Patient to dental team: Direct contact, indirect contact, and droplet infection; • Dental team to patient; • Patient to patient; • Dental office to the community, including the dental team's families.
In 1985, the Council on Dental Therapeutics stated that infection control programs have four goals. These guidelines are written for all dentists, regardless of specialty.
• Reduce the number of available pathogenic microbes to a level where the normal resistance mechanisms of the body can prevent infection; • Break the cycle of infection and eliminate cross-contamination; • Treat every patient or instrument as though capable of transmitting infectious disease; • Protect patients and personnel from infection and its consequences and protect all dental personnel from the threat of malpractice suits. [1] 
Instrument processing
The overall process consists of seven steps: The beads and the interstitial spaces are allowed to heat to the prescribed temperature and the instrument to be sterilized is inserted into the bead mass. The surface of the instrument is rapidly heated to 245-260ºC. This dry heat causes the oxidative destruction of bacterial protoplasm and the very nature of the bead matrix arrests sputtering, thus avoiding generating aerosols of bacteria and also allows uniform conduction of heat.
Besides all the small instruments, as reported in the literature, [6, 7] can be effectively subjected to the sterilization process in sterilizer with glass beads. Smith, [8] Nisalak et al., [9] and Miller et al. [10] had used GBS for sterilizing the functional parts of a pliers in a conventional GBS with efficient results. It would appear that, using this methodology, there is little risk of a cross infection hazard occurring with the reuse of previously tried in and decontaminated molar bands. [4] Since it is not necessary to heat the entire instrument, sterilization of the surfaces is only with a time of 30 s at 250°C.
The bead sterilizer has been shown to kill bacteria and viruses, including hepatitis B, within 5 s. [11] Even though results of Smith [8] study indicated that 15 s is required to sterilize bacteria and 45 s required for spores and they even said that if five bands were placed in the bead sterilizer simultaneously, twice the time was required for sterilization, that is, 30 s is required to sterilize bacteria and 60 s required for spores. The shortest time [10] which would guarantee total sterilization of the functional parts of the instruments was 30 s. But our study took 3 min to sterilize bacteria and their spores. The reason for this difference in time may be because we assessed sterilization for only once, that is, 3 min time interval, whereas they assessed it at different time intervals to know the exact time required for effective sterilization.
This conclusion was same as the study by Koehler and Hefferren. [12] After 2 days of incubation, the results were negative. This was a cross-check to ensure that cultures classified by visual inspection as having no growth indeed had no viable bacteria or spores in them.
According to American Dental Association, relationship exists between the size and the working surface of an instrument and the temperatures attained in the bead sterilizer. The larger the instrument, the longer the heat-up time required. A narrow, deep well is preferable to a wide, shallow one; instruments should be placed deep and near the sides of the wall for best results. The temperature attained in this GBS is only 30-50°C more than what is used in HAO. Knowing that even the procedures of dental welding or soldering uses a temperature of more than 400°C, it is safe to say that this GBS temperature of 220-250°C hardy affects the properties or causes any kind of changes/concern to the parent metal, that is, stainless steel and its modifications.
Oliet et al. [13] determined temperature gradients within these well-type sterilizers and found considerable differences in temperatures at different points in the well when salt or glass beads were the heat transfer media. The temperature used in this study was 220°C. This is within the 217-237°C range proposed by Koehler and Hefferren. [12] conclusIon Total sterilization is not possible in an orthodontic office. Our main goals are to reduce the number of pathogenic microorganisms to a level at which our own body resistance can prevent infection, which as demonstrated in our study upholds that 3 min of glass bead sterilization of orthodontic attachment is as effective as 2 h of sterilization with HAO at 160°C.
This study indicated that GBS is capable of sterilizing orthodontic bands and attachments for all vegetative cells, and bacterial spores were killed in every test and can be a useful adjunct when rapid chair side sterilization is desired. But it may not be wrong to say that the bead sterilizer is not the answer for all office sterilization needs. It may, however, be a useful adjunct when rapid chair side sterilization is desired for bands or burs. Further, research is needed to determine the effects of bead sterilization on band properties and its ability to disinfect the tips of other orthodontic instruments such as scalers, ligature directors, and, pliers.
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